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© Steering lock control device for a telescopic steering apparatus. 



© A steering lock control device comprising : 
a lock mechanism (11, 24) for making a steering 
wheel (48) of an automobile unrotatable ; 
an ignition key cylinder (50) for starting an auto- 
mobile ; 

a detection sensor (46) for detecting an unlocked 



state of said lock mechanism ; and 
an actuator (50) for restraining the rotation of the 
ignition key cylinder whenever the steering lock 
mechanism is kept in the locked state, thus prevent- 
ing the engine from being started and improving 
safety. 
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The present invention relates to a control de- 
vice for a telescopic steering apparatus. In particu- 
lar, it relates to a control device for carrying out 
sterring lock by utilizing the functions of an electric 
telescopic steering shaft apparatus. 

There has been a steering lock device utilizing 
the functions of a conventional electric telescopic 
steering shaft apparatus as set forth in Japanese 
Unexamined Patent Publication (KOKAI) No. 
258860/1987. 

The conventional steering lock device will be 
hereinafter described with reference to Figure 7. 

In a fixed bracket 1 to be fixed on a vehicle 
body, a steering shaft 2 is held movably in the 
axial direction thereof and rotatably. At one end of 
the steering shaft 2, a steering wheel (not shown) is 
to be fixed. Further, a driving mechanism 3 for 
moving the steering shaft 2 in the axial direction 
thereof is fixed on the fixed bracket 1 . 

A steering lock mechanism comprises an outer 
serration 2A formed on the outer periphery of the 
steering shaft 2 and an inner serration 1A formed 
on the inner periphery of the fixed bracket 1 . When 
the driving mechanism 3 is operated to pull the 
steering shaft 2 in the fixed bracket 1, the outer 
serration 2A engages with the inner serration 1A, 
whereby the steering shaft 1 is made unrotatable 
with respect to the fixed bracket 1. Accordingly, 
when the outer serration 2A engages with the inner 
serration 1A, the steering lock apparatus is in a 
lock state. 

While driving an automobile, for instance when 
the steering shaft 2 is pulled out from the fixed 
bracket 1 by operating the driving mechanism 3 in 
the opposite direction by a manual operation with a 
key and the like, the outer serration 2A disengages 
from the the inner serration 1A and the steering 
shaft 2 becomes rotatable with respect to the fixed 
bracket 1 . Accordingly, when the outer serration 2A 
disengages from the inner serration 1A, the steer- 
ing lock apparatus is in an unlock state. 

However, in the above-mentioned conventional 
steering lock apparatus, since the outer serration 
2A should be disengaged from the inner serration 
1A in order to shift the lock state to the unlock 
state, it requires a short period of time to shift the 
lock state to the unlock state. 

Therefore, there arises a possibility that an 
automobile starts travelling due to a failure in the 
steering lock apparatus, a maloperation of a driver 
or the like before the lock state has shifted to the 
unlock state. In the case that an automobile starts 
travelling before the steering lock apparatus has 
been turned into the unlock state, the steering lock 
apparatus is put into the lock state against the 
intention of a driver. Such a lock state is hardly 
thought of, but it cannot be said that such a lock 
state would not happen at all. 
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It is therefore an engineering assignment to the 
present invention to eliminate the possibility that a 
steering lock apparatus is locked against the inten- 
tion of a driver. 

5 An engineering means for solving the above- 

mentioned engineering assignment is as follows: an 
operating means for travelling an automobile is 
made operable only when a lock mechanism is 
kept in an unlock state. 

w According to the above-mentioned engineering 

means, the operating means for travelling an auto- 
mobile can be operated only when the lock mecha- 
nism is unlocked and the steering wheel is put into 
a rotatable state. Therefore, there hardly occurs a 

75 situation in which an automobile starts travelling 
before the lock mechanism has shifted to the un- 
lock state, thereby eliminating the possibility of 
locking the steering lock apparatus against the in- 
tention of a driver. 

20 The present invention will be hereinafter de- 

scribed in detail with reference to a preferred em- 
bodiment illustrated in the accompanying drawings. 
Figure 1 is a block diagram illustrating a preferred 
embodiment according to the present invention. 

25 Figure 2 (a) is a plan view illustrating an ignition 
key cylinder for an automobile. Figure 2 (b) is a 
cross sectional view taken along the line A-A in 
Figure 2 (a). Figure 2 (c) is a cross sectional view 
taken along the line B-B in Figure 2 (b). Figure 3 is 

30 a cross sectional view of a steering lock apparatus 
in its unlock state. Figure 4 is a partial cross 
sectional view of a driving mechanism of the steer- 
ing lock apparatus illustrated in Figure 3. Figure 5 
is a cross sectional view of the steering lock ap- 

35 paratus in its lock state. Figure 6 is a flow chart 
illustrating the operation of a CPU in the preferred 
embodiment. Figure 7 is a perspective view illus- 
trating a conventional steering lock apparatus. 

Figure 3 illustrates a cross sectional view of an 

40 example of a steering lock apparatus into which a 
steering lock control device according to the 
present invention is incorporated. A fixed bracket 
11 is to be fixed on an automobile body (not 
shown). At both ends of the fixed bracket 11, 

45 bearings 13 and 14 are fixed. Into the bearings 13 
and 14, a shaft 12 is inserted. The bearings 13 and 
14 hold the shaft 12 rotatably but unmovable in the 
axial direction thereof. The left side end portion of 
the shaft 12 in the drawing is connected to a rack 

so and pinion mechanism for changing the direction of 
wheels (not shown). 

Further, at the right side end portion of the 
shaft 12 in the drawing, a lock block 15 is fixed in a 
manner rotatable together with the shaft 12. On the 

55 outer periphery of the lock block 15, an outer 
serration 15A is formed. The lock block 15 is 
prevented from coming off by a C-ring 16 fixed on 
the outermost end portion of the shaft 12. Further- 
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more, a spring 17 is inserted between the bearing 
14 and the lock block 15. The spring 17 urges the 
lock block 15 in the direction pressing the lock 
block 15 to the C-ring 16. Here, the lock block 15 
may be fixed integrally on the shaft 12. If such is 
the case, the spring 17 can be got rid of. 

Inside the shaft 12, a hollow portion is formed. 
On the inner periphery of the hollow portion, an 
inner serration 12A is formed. 

On the outer wall portion of the fixed bracket 

11, a screw shaft 18 is disposed concentrically with 
the shaft 12. The screw shaft 18 is held by bear- 
ings 19 and 20 rotatably. At the end portion of the 
screw shaft 18, a worm wheel gear 21 is engaged 
so as to rotate together with the screw shaft 1 8. As 
illustrated in Figure 4, the worm wheel gear 21 is in 
mesh with a worm gear 23 fixed on a rotary shaft 
22A of a motor 22 extending in the direction per- 
pendicular to the screw shaft 18. The rotary shaft 
22A is an output shaft of the motor 22 fixed on the 
outer wall of the fixed bracket 11. Accordingly, the 
screw shaft 18 is rotated when the motor 22 
rotates. 

On the right side outer periphery portion of the 
fixed bracket 11 in the drawing, a movable bracket 
24 is inserted into the fixed bracket 11 movably in 
the direction coaxial with the fixed bracket 11. At 
the left side end portion of the movable bracket 24 
in the drawing, a nut portion 24A is formed. The 
nut portion 24A is screwed on the screw shaft 18. 
As the screw shaft 18 rotates, the nut portion 24A 
moves in the axial direction of the screw shaft 18, 
thereby advancing and retracting the movable disk 
24 in the axial direction of the fixed bracket 11. 
Further, a position sensor 45 for detecting the 
position of the movable bracket 24 with respect to 
the fixed bracket 11 is fixed between the fixed 
bracket 1 1 and the movable bracket 24. 

Into the hollow portion of the movable bracket 
24, a slide shaft 25 is installed and engaged con- 
centrically therewith. The slide shaft 25 is held by 
bearings 26 and 27 rotatably but unmovable with 
respect to the movable bracket 24. On the left side 
outer periphery portion of the slide shaft 25, an 
outer serration 25A is formed. The left end portion 
of the slide shaft 25 is inserted into the hollow 
portion of the shaft 12 from the right end portion of 
the shaft 12, and the outer serration 25A thereof 
engages with the inner serration 12A of the shaft 

12. By engaging the outer serration 25A of the 
slide shaft 25 with the inner serration 12A of the 
shaft 12, the slide shaft 25 is connected to the 
shaft 12 in a manner slidably with respect to the 
shaft 12 and in a manner rotatable togeth r with 
the shaft 12. 

Here, at the right side end portion of the slide 
shaft 25 in the drawing, a steering wheel 48 is 
fixed. Thus, the slide shaft 25 advances and re- 



tracts with respect to the shaft 12, thereby con- 
stituting a telescopic steering shaft 30. 

On the inner periphery portion of the movable 
bracket 24, an inner serration 24B is formed, and 

5 the diameter thereof is identical with that of the 
outer serration 15A of the lock block 15. When the 
movable bracket 24 approaches the most to the 
fixed bracket 11, the inner serration 24B of the 
movable bracket 24 comes in mesh with the outer 

io serration 15A of the lock block 15. 

Figure 3 illustrates an unlock state, in which the 
steering wheel 48 is rotatable. When the motor 22 
is operated in one direction under the circumstance 
illustrated in Figure 3 in order to rotate the screw 

75 shaft 18 in one direction by way of the worm gear 
23 and the worm wheel gear 21, the nut portion 
24B moves along the axial direction of the screw 
shaft 18 in the right direction in the drawing, there- 
by sliding the slide shaft 25 integrally with the 

20 movable bracket 24 in the right direction in the 
drawing and advancing the telescopic steering 
shaft 30. 

On the other hand, when the motor 22 is op- 
erated in the direction opposite to the above-men- 

25 tioned direction, the screw shaft 18 is rotated in the 
direction opposite to the above-mentioned direction 
to move the nut portion 24A along the axial direc- 
tion of the screw shaft 18 in the left direction in the 
drawing, thereby sliding the slide shaft 25 together 

30 with the movable bracket 24 in the left direction in 
the drawing and retracting the telescopic steering 
shaft 30. 

In this way, the length of the steering shaft 30 
can be adjusted by operating the motor 22 in 
35 forward or rearward direction, whereby the length 
of the steering shaft 30 can be adjusted and the 
positions of the steering wheel 48 can be adjusted 
to positions appropriate for physical features of 
drivers. 

40 Further, when locking the steering wheel 48, 

the motor 22 is rotated in the rearward direction for 
retracting the steering shaft 30, the movable brack- 
et 24 is moved toward the fixed bracket 11. As 
illustrated in Figure 5, when the lock block 15 is 

45 inserted into the inside of the movable bracket 24 
and the the inner serration 24B and the outer 
serration 15A are in mesh, the shaft 12 is con- 
nected to the movable bracket 24 unrotatably. Con- 
sequently, the shaft 12 and the slide shaft 25 are 

so made unrotatable with respect to the movable 
bracket 24 and the fixed bracket 25, namely with 
respect to the automobile body. 

Furthermore, in the case that shifting the steer- 
ing wheel 48 from the lock state to the unlock state 

55 is desired, the motor 22 is rotated in the forward 
direction to advance the steering wheel 48, thereby 
getting the movable bracket 24 away from the fixed 
bracket 11. Thus, when the inner serration 24B of 
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the movable bracket 24 is disengaged from the 
outer serration 15A of the lock block 15, the steer- 
ing wheel 48 is made rotatable. 

An electric circuit for controlling the above- 
mentioned steering lock apparatus will be 
hereinafter described. 

At first, an ignition key cylinder 50 will be 
described with reference to Figures 2 (a), 2 (b) and 
2 (c). As illustrated in Figure 2 (a), the ignition key 
cylinder 50 comprises a housing 50a and a rotary 
cylinder 50b. The rotary cylinder 50b can be stop- 
ped at the following five positions: a lock position 
51, an unlock position 52, an accessory position 
53, an ignition-on position 54 and a start position 
55. 

On the ignition key cylinder 50, an electromag- 
netic actuator 56 is fixed. The electromagnetic ac- 
tuutor 56 is disposed between the unlock position 
52 and the accessory position 53. 

As illustrated in Figure 2 (b), the electromag- 
netic actuator 56 comprises a plunger 56a, a sole- 
noid 56b and a spring 56c. The plunger 56a is 
inserted into a concaved portion 50d formed in the 
rotary cylinder 50b through an opening 50c opened 
through the housing 50a. 

As illustrated in Figure 2 (c), when the plunger 
56a is in a state that it is inserted into the con- 
caved portion 50d, the rotary cylinder 50b can be 
turned only in the range between the lock position 
51 and the unlock position 52. 

Figure 1 is a block diagram illustrating a circuit 
arrangement of the steering lock control device 
according to the present invention to be connected 
to the above-mentioned steering lock apparatus. 

When a key 57 is inserted into the ignition key 
cylinder 50, a key insert switch SW1 is turned on. 
While the key insert switch SW1 is turned on, a 
key insert signal "a" is input into a CPU 40 (a 
control means) by way of an input processing 
circuit 41. 

Further, when the key 57 inserted into the 
ignition key cylinder 50 is turned, an unlock signal 
"m" is output from a cylinder switch SW2, and 
input into the CPU 40 by way of the input process- 
ing circuit 41. Thereafter, as the turning angle of 
the key 57 increases, an accessory signal "b" and 
an ignition-on signal "i" are output from the cyl- 
inder switch SW2 and input into the CPU 40 by 
way of the input processing circuit 41 in this order. 

Into the CPU 40, the positions of the movable 
bracket 24 detected by the position sensor 46 are 
input by way of an A/D converter 45. The CPU 40 
controls relay circuits 42 and 43, an electromag- 
netic actuator energizing circuit 44 in accordance 
with the input signals. Here, a constant voltage is 
supplied to the CPU 40, the input processing cir- 
cuit 41, the A/D converter 45 and the like from a 
constant voltage electric power source circuit 47. 
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The operation of the CPU 40 will be hereinafter 
described with reference to Figure 6. 

When an electric power source is turned on, 
the CPU 40 executes the processing starting at 

5 step S1. In the beginning, at step S1, the CPU 40 
checks the key insert signal "a". When the key 57 
is inserted into the ignition key cylinder 50 and 
when the key input signal "a" is input into the CPU 
40, namely when the judgement at step S1 is 

w "YES", the CPU 40 then checks the state of the 
unlock signal n m n at step S2. When the key 57 is 
turned and when the unlock signal "m" is input into 
the CPU 40, namely when the judgement at step 
S2 is "YES", the CPU 40 outputs a signal to the 

75 relay circuit 42 at step S3, thereby advancing the 
steering shaft 30. 

Thereafter, at step S4, the CPU 40 checks 
whether the steering wheel 48 is put into the unlock 
state or not in accordance with the positions of the 

20 movable bracket 24 detected by the position detec- 
tion sensor 46. When the steering wheel 48 is put 
into the unlock state, namely when the judgement 
at step S4 is "YES", the CPU turns on the elec- 
tromagnetic actuator 56 at step S5, thereby en- . 

25 abling the ignition key cylinder 50 to turn to the 
accessory position 53, the ignition-on position 54 
and the start position 55. 

Then, at step S6, the CPU 40 judges whether 
the movable bracket 24 reaches a target stoppage 

30 position or not in accordance with the positions of 
the movable bracket 24 detected by the position 
detection sensor 46. When the movable bracket 24 
reaches the target stoppage position, namely when 
the judgement at step S6 is "YES", the CPU 40 

35 outputs a signal to the relay circuit 42 at step S7... 
thereby terminating the terminating shaft 30. 

Thereafter, at step S8, the CPU 40 judges 
whether the key insert signal "a" is input or not, 
and waits until the key 57 is removed from the 

40 ignition key cylinder 50. 

Then, at step S9, in the case that the key 57 is 
removed from the ignition key cylinder 50, the CPU 
40 outputs a signal to the relay circuit 43, thereby 
retracting the steering shaft 30. And at the same 

45 time, the CPU 40 shuts off the electricity applica- 
tion to the electromagnetic actuator 56, thereby 
enabling the key cylinder 50 to turn only between 
the range of the lock position 51 and the unlock 
position 52. 

50 Thereafter, at step S10, the CPU 40 judges 

whether the movable bracket 24 moves to a posi- 
tion closest to the fixed bracket 11 in accordance 
with the positions of the movable bracket 24 de- 
tect d by the position detection sensor 46. Wh n 

55 the movable bracket 24 moves to the position 
closest to the fixed bracket 11, namely when the 
judgement at step S10 is "YES", the CPU 40 
outputs a signal to the relay circuit 43, thereby 

5 
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terminating the steering shaft 30. The processing 
has been thus completed. As aforementioned, the 
steering wheel 48 is put into the lock state while 
the movable bracket 24 is on its approaching way 
to the fixed bracket 11. 5 

In the case that the key 57 is removed from 
the ignition key cylinder 50 while the steering shaft 
30 is advancing, namely at steps S12 and S13, the 
CPU 40 outputs a signal to the relay circuit 42 at 
step S14, thereby terminating the steering shaft 30. 10 
Then, the CPU 40 executes the processing set 
forth in the steps following step S9 and on, thereby 
retracting the steering shaft 30. 

Further, in the case that the key 57 is inserted 
into the ignition key cylinder 50 while the steering 75 
shaft 30 is retracting, namely at step S15, the CPU 
40 outputs a signal to the relay circuit 43 at step 
S16, thereby terminating the steering shaft 30. 
Then, the processing returns back to step S1 , and 
the CPU 40 resumes the processing starting at 20 
step S1 . 

According to the above-mentioned processing, 
the ignition key cylinder 50 is not turned to the 
positions, i.e., the ignition-on position 54 and the 
start position 55, for starting an automobile to trav- 25 
el. Therefore, an automobile never starts travelling 
before the steering wheel 48 is shifted to the un- 
lock state, and accordingly the steering wheel 48 is 
not locked at all against the intention of a driver. 

In the steering lock control device of this pre- 30 
ferred embodiment, the position sensor 46 is em- 
ployed in order to detect the positions of the mov- 
able bracket 24 with respect to the fixed bracket 
1 1 . However, instead of the position sensor 46, two 
switches may be employed. If such is the case, a 35 
first switch is adapted for detecting the shifting of 
the steering wheel 48 from the locked position and 
to the unlocked position or vice versa, and a sec- 
ond switch is adapted for detecting a target posi- 
tion of the steering wheel 48. 40 

According to the the present invention, it is 
possible to operate the operating means for travel- 
ling an automobile only under the circumstance 
that the lock mechanism is unlocked and the steer- 
ing wheel is made rotatable. Therefore, there hard- 45 
ly occurs that an automobile starts travelling before 
the lock mechanism is shifted to the unlock state, 
and accordingly the possibility of locking the steer- 
ing lock apparatus against the intention of a driver 
has been eliminated. 50 



an operating means (50) for travelling an auto- 
mobile ; 

a detection means (46) for detecting an unlock 
state of said lock mechanism ; and 

a restraining means (56) for making said op- 
erating means operable only when said lock 
mechanism is kept in said unlock state. 



Claims 



1. A steering lock control device comprising: 

a lock mechanism (11, 24) for making a steer- 
ing wheel (48) of an automobile unrotatable ; 
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